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SPECIF I CATION 

1. TITLE OF THE INVENTION 
AUTOMATIC -OPERATION CONTROLLER 

2 . CLAIM 

An automatic -operation controller comprising, as 
principal components: a microprocessor; a storage device; 
a channel connecting unit; a system starting unit; a timing 
unit; a signal input /output unit; and a power supply control 
uhlt; wherein a monitoring means monitors a system to see 
if the system is ready to start after the 
automatic-operation controller has given an instruction 
requesting the system to be connected to a power supply and 
to start automatically; a prompting means gives an 
instruction requesting the system to be disconnected from 
the power supply and to be connected to the power supply and 
an instruction requesting the system to start if the system 
is not ready to start; a means makes the prompting means 
provide instructions repeatedly, a decision means decides 
whether or not the system is malfunctioning; and a notifying 
means notifies an external means of the failure of the 
system. 

3. DETAILED DESCRIPTION OF THE INVENTION 
Field of the Invention 
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The present invention relates to an 
automatic -operation controller for controlling a system, 
such as a computer system and, more particularly, to an 
automatic-operation controller for controlling a system, 
having a function to cope with troubles that occur in 
starting the system. 

Description of the Related Art 

A conventional automatic-operation control system of 
this kind uses an automatic-operation controller that 
connects a system to a power supply automatically at 
prescribed time, makes the system to start automatically, 
and disconnects the system from the power supply 
automatically after the completion of jobs. The 
conventional automatic-operation control system, however, 
does not perform any measures to deal with troubles that 
occur in starting the system, such as monitoring the system 
to see if the system has become operative after receiving 
an automatic- start instruction. 

Problem to be Solved by the Invention 
Any trouble will not occur if the system starts 
normally at the prescribed time. However, if the computer 
system is defective and fails in starting normally, the 
malfunction of the computer system cannot be noticed until 
an operator examines the computer system and finds that the 
computer system is not operating because the foregoing 
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conventional automatic-operation control system does not 
monitor the computer system to see if the computer system 
started normally after giving a starting instruction to the 
computer system. Such a failure of the computer system in 
starting normally will significantly affect a machine 
processing schedule for the day and cause troubles in 
readjusting the machine processing schedule. 

Since the conventional automatic -operation 
controller performs a system starting procedure only once, 
the system cannot be made operative even if the system could 
not start due to the intermittent failure of the hardware 
and even if the system can be started if the system starting 
procedure is executed again. Consequently, the machine 
process schedule is thrown into disorder. 

Accordingly, it is an object of the present invention 
to solve the foregoing problems and to provide an 
automatic-operation controller capable of giving an 
automatic start instruction to a system at prescribed time , 
of notifying a monitoring operation of failure of the system 
in starting normally if the system fails to start normally, 
and of repeating a system starting operation in order that 
the system can be used if the failure of the system in 
starting normally is due to the intermittent failure of the 
hardware . 

Means for Solving the Problem 
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To achieve the object, the present invention provides 
an automatic -operation controller 10 comprising, as 
principal components a microprocessor 11, a storage device 
12, a channel connecting unit 13, a system starting unit 14, 
a timing unit 15, a signal input/output unit 16, and a power 
supply control unit 17, wherein a monitoring means (11, 14 , 
15) monitors a system 20 to see if the system 20 is ready 
to start after the automatic-operation controller 10 has 
given an instruction requesting the system 20 to be 
connected to a power supply and to start automatically, a 
prompting means (11, 14, 16, 17) gives an instruction 
requesting the system 20 to be disconnected from the power 
supply and to be connected to the power supply and an 
instruction requesting the system 20 to start if the system 
20 is not ready to start, a decision means (11, 14) decides 
whether or not the system 20 is malfunctioning, and a 
notifying means (11, 16) notifies an external means of the 
failure of the system 20 . 

Description of the Preferred Embodiments 
The present invention will be described with 
reference to the accompanying drawings . 

Fig. 1 is a block diagram of an automatic-operation 
controller in a preferred embodiment according to the 
present invention and a computer system to be controlled by 
the automatic-operation controller. 
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Fig . 2 is a flow chart of a control procedure to be 
carried out by the automatic -operation controller shown in 
Fig. 1. 

Referring to Fig. 1, the automatic -operation 
controller 10 has a microprocessor 11, a storage device 12 
capable of storing programs or of permitting writing data 
thereto and reading data therefrom, a channel connecting 
unit 13 capable of communicating with the computer system 
20 through an input /output channel, a system starting unit 
14 that provides a start signal to start the computer system 
20 and receives a readiness signal from the computer system 
20, a timing unit 15 that prescribes prescribed starting 
time at which the computer system 20 is to be started and 
actuates the automatic -operation controller at the 
prescribed time, a signal input/output unit 16 that provides 
signals to start and stop a power supply system, an 
air-conditioning system and a distribution board, and 
receives signals from a temperature sensor, a humidity 
sensor and such, and a power supply control unit 17 for 
controlling power supply for supplying power to the 
components of the computer system 20. The channel 
connecting unit 13, the system starting unit 14 and the power 
supply control unit 17 are connected to the computer system 
20. The signal input/output unit 16 is connected to 
peripheral devices 30 and an alarm board 40. 
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The operation of the automatic-operation controller 
10 will be described hereinafter. 

J^The computer system 20 sets the timing unit 15 through 
the channel connecting unit 13 for the next starting time 
at the end of operation. ( Then, the automatic-operation 
controller 10 disconnects the compute system 20 and the 
peripheral devices 30 from the power supply. 

^Referring to Fig. 2, the timing unit 15 reminds the 
microprocessor 11 to start at the prescribed starting time 
in step S 0 . Then, the microprocessor 11 starts the power 
supply system, the air-conditioning system and the 
peripheral devices according to a predetermined program in 
step Si. After a machine operating environment has been 
established, the distribution board is turned on in step S 2 , 
and the power supply control unit 17 connects the components 
of the computer system 20 to the power supply in step S 3 . 
In Fig. 2, circled A in Fig. 2 indicates corresponding points 
of exit and entry, and circled B indicates corresponding 
points of exit and entry. 

Upon the reception of a signal indicating the 
connection of the computer system 20 to the power supply from 
the power supply control unit 17, the microprocessor 11 
makes the system starting unit 14 start the computer system 
20. The system starting unit 14 sends out a system starting 
signal and monitors the computer system 20 for a 
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predetermined time measured by a timer to see if the computer 
system 20 starts up normally. Such a monitoring operation 
of the system starting unit 14 will be referred to as timer 
supervision. When the computer system 20 starts up 
normally, the computer system 20 gives a system ready signal 
to the system starting unit 14 in step S 4 . If the compute 
system 20 is unable to start up normally due to some trouble, 
the computer system 20 sends a starting failure signal to 
the system starting unit 14. 

Then, the system starting unit 14 notifies the 
microprocessor 11 of the reception of a system ready signal 
or a starting failure signal or of not receiving a system 
ready signal or a starting failure signal within the 
predetermined timer supervision time. If the 
microprocessor 11 receives a starting failure signal or does 
not receive any signal within the timer supervision time, 
the microprocessor 11 decides that the computer system is 
in an abnormal state, and gives the power supply control unit 
17 a disconnection request signal requesting the 
disconnection of the computer system 20 from the power 

supply in step S 7 . 

The power supply control unit 17 gives a disconnection 
completion signal after disconnecting the computer system 
20 from the power supply. Then, the microprocessor 11 gives 
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a restarting request signal requesting reconnection of the 
computer system 20 to the power supply in step S 3 . 

Upon the reception of a reconnection signal 
indicating the reconnection of the computer system 20 to the 
power supply from the power supply control unit 17, the 
microprocessor 11 makes the system starting unit 14 to start 
the computer system 20 . The system starting unit 14 gives 
a start signal to the compute system 20 and performs timer 
supervision to see if the computer system 20 becomes ready. 
The system monitoring operation is ended when the computer 
system 20 provides a system ready signal in a predetermined 
time . 

If the computer system 20 fails again in starting up 
normally or the monitoring time has elapsed, and the 
abnormality of the computer system is confirmed, the 
computer system 20 is disconnected from the power supply in 
step S 7 , and then the starting operation is started again. 

The microprocessor 11 is set previously for a 
parameter representing the number of cycles of the starting 
operation to be repeated. 

If the starting operation has been repeated by the 
predetermined number of cycles in a limit monitoring time 
and the last cycle of the starting operation has failed, the 
microprocessor 11 decides that the computer system 20 is 
broken down and gives a breakdown signal to that effect 
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through the signal input/output unit 16 to the alarm board 
40 in step S 5 to notify the operator of the breakdown of the 
computer system 20 and ends the control procedure in step 

Thus, if the computer system 20 fails in starting up 
normally, the starting operation has been repeated by the 
predetermined number of cycles in a prescribed time; and the 
last cycle of the starting operation has failed, the 
microprocessor decides that the computer system is broken 
down and notify the operator of the breakdown of the computer 
system 20. 

Effect of the Invention 

As apparent from the foregoing description, according 
to the present invention, the condition of the system 
controlled by automatic-operation control is monitored, the 
system is disconnected from the power supply if the system 
does not provide a system ready signal in the predetermined 
time, the starting operation is repeated by the 
predetermined number of cycles . and the alarm means notifies 
the operator of the breakdown of the system when the system 
failed to start. Therefore, failure in starting the system 
due to the intermittent failure of the hardware can be 
avoided and the system can be started by repeating the 
starting operation. The operator can immediately be 
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notif led of the abnormal condition of the system and is able 
to take proper measures* 

Thus, the delayed finding of the abnormality of the 
system by the operator a long time after the prescribed 
starting time and the resultant significant adverse 
influence on the machine process schedule can be avoided. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a preferred embodiment 
according to the present invention. 

Fig. 2 is a flow chart of a control procedure to be 
carried out by the embodiment shown in Fig. 1. 

10 Automatic-operation controller 

11 Microprocessor 

12 Storage device 

13 Channel connecting unit 

14 System starting unit 

15 Timing unit 

16 Signal input/output unit 

17 Power supply control unit 
20 Computer system 

30 Peripheral devices 
40 Alarm board 
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Fig. 1 

10 ... Automatic-operation controller, 11 ... 
Microprocessor, 12 ... Storage device, 13 ... Channel 
connecting unit, 14 . . . System starting unit, 15 . . . Timing 
unit, 16 . . . Signal input /output unit, 17 . . . Power supply 
control unit, 20 ... Computer system, 30 ... Peripheral 
devices, 40 .. Alarm board 

Fig. 2 

5 0 Starting time 

51 Start the power supply system, the air-conditioning 
system and the peripheral devices 

5 2 Turn on the distribution board 

5 3 Connect the computer system to the power supply 

5 4 END 

5 5 Give a breakdown signal to the alarm board 

5 6 END 

5 7 Disconnect the computer system from the power supply 
$£W)7z:T . . . Has the computer system started? 

St*iOK. . . Has the machine operating environment been 
established? 

ONttET... Has the computer system 20 been connected to the 
power supply? 

•fxATtT... Has the computer system started normally? 
y^fA V^f^i HxpT. . . System ready signal? 
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S^±tf2cSfc&ft... Starting failure signal? 
^<^^I7.-. Time up? 

ritelS^. . . The last cycle of the starting operation? 
WfflrTuT . . . Has the computer system been disconnected from 
the power supply? 
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AUTOMATIC OPERATION CONTROL DEVICE 
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PURPOSE:To obviate system rise disability due to the intermittent failure of hardware in a system by 
repeating a rise instruction when the system is not normally raised after generating an automatic rise 



CONSTITUTIONS a reserved rise time, an interruption is generated from a timer part 15 to a 
microprocessor 1 and power is supplied to respective apparatuses constituting the computer system 20 by 
the microprocessor 11 through a power supply control part 17. Then, a start command is applied from the 
microprocessor 1 1 to the system 20 through a system starting part 14 and system ready monitoring based 
upon a timer for a fixed period is started. When the normal rise of the system 20 is attained, system ready is 
reported to the system starting part 14. When system ready report can not be obtained within a timer 
monitoring time, a start command is outputted again from the microprocessor 1 1 . 
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